The predominant organism in the lower intestine of the rabbit has been characterized and shown to be a Bacteroides sp. Diets which had a marked effect on the plasma cholesterol levels of rabbits failed to produce any detectable changes in the bacteroides population or in any of the other groups of intestinal bacteria examined. DIE WIRKUNG VON DIATEN DIE DEN SERUM-CHOLESTEROL GEHALT BEEINFLUSSEN AUF DIE INTESTINALE MIKROFLORA DES KANINCHENS Der vorherrschende Organismus in dem unteren Darm des Kaninchens wurde beschrieben und gezeigt, dass es ein Bacteroides sp. ist. DHiten, die einen auffallenden Einfluss auf den Plasma-Cholesterolgehalt von Kaninchen hatten, riefen keinerlei merkbare Veriinderungen in der bakteroiden BevOlkerung hervor, noch in irgendwe1chen von den anderen Gruppen von intestinalen Bakterien die untersucht wurden. L'EFFET SUR LA MICROFLORE INTESTINALE DU LAPIN DES REGIMES ALIMENTAl RES QUI INFLUENCENT LES NIVEAUX DE SERUM CHOLESTEROL L'organisme predominant dans I'intestin inferieur du lapin a ete decrit et demontre d'etre un Bacteroides sp. Des regimes alimentaires qui avaient un effet important sur les niveaux de plasma cholesterol des lapins ne produisaient aucun change demontrable dans la population des bacteroides, ni dans aucun des autres groupes de bacteries intestinales examines. 25
which are known to affect blood cholesterol levels has received scant attention. Although some of these (e.g. different types of roughage) seem unlikely to affect intestinal bacteria, maize oil, for example, does contain unsaturated fatty acids of known antibacterial activity (Nieman, 1954; Fuller & Moore, 1967) . Therefore, it is interesting to know whether these substances which affect blood cholesterol also prod uce changes in the intestinal flora.
MA TERIALS AND METHODS

Rabbits, diets and procedure
The rabbits were 132 New Zealand White males obtained at the age of 6 months from a commercial breeder; they were housed in individual metal metabolism cages fitted with wire screens. The animals were randomly divided into II groups of 12, and each group was given one of the experimental diets for a period of 40 weeks. Throughout the experiment food and water were given ad libitum.
Since the experimental diets have been described in detail by Moore (1967) , the composition of the diets is given only briefly In Table 1 . After 40 weeks on the experimental diets, samples of blood were taken from the marginal ear vein of each rabbit and the concentration of cholesterol was determined in the plasma.
Group
The animals were then killed and the contents of the caecum and colon were collected from 3 rabbits on each dietary treatment for bacteriological investigation.
The 3 rabbits chosen from each group for bacteriological studies were animals whose plasma cholesterol levels were nearest the group means given in Table 2 . 1 maize oil wheatstraw 23.4± 4.0 0 2.5 4.6 9.7 0 2.5 4.6 8.9 2 maize oil 'Solkafloc' 60.5± 4.9 0 0 0 7.9 0 0 0 8.5 3 maize oil cellophane 71.3 ± 5.5 0 0 0 8.3 0 0 0 7.9 4 butterfat wheatstraw 114 ± 11.9 0 3.2 0 9.1 0 2.9 0 8.7 5 butterfat 'Solkafloc' 133 ± 9.6 0 3.8 0 8.5 0 3.6 0 7.9 6 butterfat cellophane 216 ±13.7 0 2.5 a 8.9 a 2.9 a 8.7 
Cholesterol content of blood
The concentration of cholesterol in the plasma was determined by the method described by Moore & Williams (1964) .
Bacterial counts
The media were those used for studies on the intestinal flora of the rabbit by Smith & Crabb (1961) , except that yeastrel-glucose agar containing 0.04 % sodium azide was used for the enumeration of streptococci.
Characterization of isolates
From each treatment 3-6 isolates were purified and subjected to various physiological tests. Most of the tests used were described by Fuller (1966) . For threonine utilization the method of Beerens & Tahon-Castel (1965) was used.
RESULTS
Plasma cholesterol levels
A small number of the animals on each dietary treatment died during the experiment, and the values given in Table 2 for the concentrations of cholesterol in the plasma are means derived from 9 to 11 animals per group.
In agreement with earlier work (Wigand, 1959; Funch, Krogh & Dam, 1960; Gottenbos & Thomasson, 1961; Moore & Kon, 1963) the results in Table 2 show that the plasma cholesterol levels of the rabbits given diets containing 20 % maize oil (groups 1 to 3) were consistently lower than those of the rabbits given the diets containing 20 % butterfat (groups 4 to 7). When the diets contained 20 % butterfat, the highest plasma cholesterol levels were observed with shredded cellophane as the roughage component of the diet (group 6) and the lowest when the diet contained wheat straw (group 4); intermediate plasma cholesterol levels were found when the dietary roughage was 'Solkafloc'* (group 5). A similar pattern of variation in plasma cholesterol levels and the type of dietary roughage was observed in the animals given the high maize-oil diets (groups 1 to 3) and the high starch diets (groups 8 to 10). Comparison of the results for groups 6 and 7 and those for groups 10 and 11 show that the replacement of 5 parts of shredded cellophane in the diet by 5 parts of peat resulted in a reduction in the level of plasma cholesterol.
These results together with weight gains, dry matter intake and degree of aortic atherosis have been reported in more detail previously (Moore, 1967) .
Quantitative bacteriological studies
The results in Table 2 show that the various dietary treatments had no marked or consistent effects on the counts of bacteria in the caecum and colon.
The flora was composed almost entirely of Gram-negative, anaerobic rod-shaped bacteria-the so called bacteroides group.
Qualitative bacteriological studies
All of the 43 bacteroides isolated belonged to one group with the following characteristics.
On reinforced clostridial medium agar (RCMA) containing horse blood they all grew as grey-white colonies.
13 of the isolates were haemolytic. Their cell morphology was very varied; all were basically rod shaped but a degree of pleomorphism manifested by swollen and long forms was often seen. Many also showed intense bipolar staining.
The results of physiological tests were as follows: all isolates failed to grow aerobically, were catalase negative, produced H2S, failed to utilize threonine and were inhibited ··Solkaftoc', grade BW 40; Johnsen, Jorgensen & Wettre Ltd, Hillgate House, Old Bailey, London, E.C.4. by 1 in 140000 brilliant green included in RCMA; 9 strains produced indole (6 weakly) and 38 were stimulated by bile. , The following carbohydrates were fermented (number of positive strains shown in brackets): cellobiose (37), fructose t43), galactose (43), glucose (43), lactose (42), maltose (43), mannitol (22), mannose (43), sucrose (42), trehalose (24), starch (43). The end pH in glucose varied from 4.3-6.0 but in the vast majority of instances was below 5.6. Even when strains were separated into groups based on the results of physiological tests there was no correlation between physiological type and dietary treatment.
DISCUSSION
The restricted nature of the intestinal flora of the rabbit noted by Smith (1965) was confirmed in these experiments.
The bacteroides was the only group occurring in large numbers.
They appeared to belong to the genus Bacteroides as defined by Barnes & Goldberg (1968) , but in the present state of the taxonomy of this group we hesitate to attempt to classify them further. Although the diets had a marked effect on cholesterol levels there was no detectable effect on the intestinal microflora.
The type of bacteroides isolated was independent of the various treatments and none of the other minor components of the flora showed any marked change in numbers.
The lack of effect of some of the treatments (e.g. maize oil) is rather surprising, but perhaps the Gram-negative anaerobes, like many Gram-negative aerobic bacteria, are resistant to the bactericidal effect of unsaturated fatty acids. Starch might have been expected to stimulate the growth of bacteria not normally found in the rabbit, but obviously the controlling influences which produced such a restricted indigenous flora have overridden any effect which the starch might have had.
Only numerical changes in bacterial populations have been looked for in these experiments.
Some effects could result from more subtle modifications of the intestinal flora, so that it should not be concluded that there is no possibility of an effect of diet on cholesterol levels mediated by this flora.
